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••  POWER  SUPPLY 
••  LAUNCHER 

THREAT  WARNING  SYSTEM 

DIRECTION  OF  ARRIVAL 


•  POWER  TRANSMISSION 

•  CONTROLLER  -  DECOY 

COMMUNICATIONS 


•  SELF-CONTAINED  REPEATER 

-  RECEIVE 

-  MODULATE 

-  AMPLIFY 

-  TRANSMIT 


•  TECHNIQUES  GENERATOR 
••  RECEIVE 
••  MODULATE 

••  RF  -  OPTIC  CONVERSION 


OPTICAL  SIGNAL  TRANSMISSION  •DECOY  TRANSPONDER 

-  OPTIC  •  RF  CONVERSION 

-  AMPLIFY 

-  TRANSMIT 


MISSILE  COUNTERMEASURES 


TRADES  &  DRIVERS  -  TOWED  DECOY  MISSILE  CM 

•  THREAT  CAPABILITY 

•  TWO  TARGET  PROCESSING  CCM’S 

•  LETHAL  RADIUS 

•  FUSING 

•  SALVO  SHOT 

•  AIRCRAFT  SIGNATURE  TO  BE  PROTECTED 

*GEOMETRY-ZONESOFNOPROTECTION 

•  TOWEDDECOYAERODYNAMI . CCHARACTERI STICS  . 

•  LAUNCH  CLEARANCE 

•  DEPLOYMENT  /  REDEPLOYMENTS  PEED  /BRAKING 

•  REELOUT/ INCAPABILITY 

•  FLIGHT  STABILITY 

•  LINE  LENGTH  /DROOP 


QUANTITY  TO  BE  CARRIED 


MISSILE  COUNTERMEASURES 


TRADES  &  DRIVERS  -  REPEATER  TOWED  DECOY 


.  SIMPLE  ARCHITECTURE 

.  LIMITED  ELECTRONIC  GAIN  -  DUE  TO  ISOLATION  OF  CLOSELY 
SPACED  TRANSMIT  AND  RECEIVE  ANTENNAS 

.  DOPPLER  MODULATION  RESULTS  IN  SPECTRAL  SPREADING 
&  LOSS  OF  J/S 

.  THREAT  RANGE  RESOLUTION  LIMITS  TOW  LINE  LENGTH 
.  GEOMETRY 
.  DELAY 

.  POTENTIAL  BEACONING  TO  UNWANTED  THREATS 
FOR  BROADBAND  OPERATION 


MISSILE  COUNTERMEASURES 


TRADES  &  DRIVERS  -  TRANSPONDER  TOWED  DECOY 


.  COMPLEX  ARCHITECTURE 

.  RECEIVE/TECHNIQUE  GENERATION  ON  BOARD 
.  REMOTE  TRANSMITTER 

.  ELECTRONIC  GAIN-  HIGHER  DUE  TO  WIDE  ANTENNA  SEPARATION 

.  LONGER  TOW  LENGTH  POSSIBLE 

.  GEOMETRY  ISSUES  REMAIN 

.  COMPLEX  MODULATIONS  POSSIBLE 
.  DOPPLER 

.  RANGE  TECHNIQUES  -  OVERCOME  DELAYS 
.  MINIMIZES  BEACONING  -  USE  OF  THREAT  SPECIFIC  TECHNIQUES 


AGENDA 


SURVIVABILITYFACTORS 

ECMSYSTEMARCHITECKJRES 

RADARCOUNTERMEASURESTECHNIQUES 

GRANGE 

•  VELOCITY 

*ANGLE 

MISSILECOUNTERMEASURES 
WCOUNTERME AS  URE  S WRAP  UP 


ECMANALYS IS -TOOLS ANDPROCESSES 


COUNTERMEASURES  -  WRAP  UP 


REQUIREMENTS  AND  STRATEGY  DERIVED  FROM : 

.  THREAT  ENVIRONMENT 

.  IADS  -  C3  VULNERABILITY 
.  SIGNAL  DENSITY 

.  RADAR  CAPABILITIES  (RANGE,  DOPPLER,  ANGLE) 

.  MISSILE  CAPABILITY  (CG,  SA,  A) 

•AIRCRAFT 

.  SIGNATURE 
.  FLIGHT  ENVELOPE 

COUNTERMEASURES  GOALS 

.  DELAY/NEGATE  ALL  STEPS  OF  RADAR/MISSILE  ENGAGEMENT 


COUNTERMEASURE S -WRAP  UP 


SYSTEM  ARCHITECTURE 

.  ISOLATION/SYSTEM  GAIN  VS  TARGET  RETURN 
.  CONSTANT  GAIN  VS  CONSTANT  POWER 

•  LOOKTHROUGH,LOOKOVER,CHOP 
.  COHERENCY 

COUNTERMEASURES  TECHNIQUES 

.  COUNTER  RANGE,  VELOCITY,  AND  ANGLE 

•  RADAR  OPERATION  &  ECCM’S 
@OPERATOR 

.  MISSILE  VULNERABILITIES  AND  TECHNIQUES 

.  COMMAND  GUIDED 
.  ACTIVE  /  SEMI- ACTIVE 


AGENDA 


SURVIVABILITY  FACTORS 

ECMSYSTEMARCHITECTURES 

RADARCOUNTERMEASURES 

•RANGE 
•  VELOCITY 
•ANGLE 

MISSILECOUNTERMEASURES 
COUNTERMEASURESWRAPUP 
ECMANALYS IS -TOOLS ANDPROCESSES 


EC  ANALYSIS  -  TOOLS  AND  PROCESSES 
ECANALYSISTASK 

.  EW  ENVIRONMENT  -  COMPLEX 

.  COUNTLESS  FACTORS  AFFECT  EC  OUTCOME 

.  MULTIPLE  TOOLS  AVAILABLE  FOR  EC  TECHNIQUE 
ANALYSIS 


WHICH  TOOL  DO  I  CHOOSE  TO  HELP  ANALYZE 

ECM  TECHNIQUES  PERFORMANCE? 

DON’T  DEFINE  THE  PROBLEM  TO  FIT  THE  TOOL 

THE  TOOL  MUST  FIT  THE  PROBLEM 


EC  ANALYSIS  -  TOOLS  AND  PROCESSES 


|  FACTORS  TO  CONSIDER  IN  TOOL  CHOICE 

.  UNDERSTAND  WHAT  IS  IMPORTANT  TO  QUESTION  BEING  ASKED 
•  NOT  FEASIBLE  TO  CAPTURE  ALL  REAL  WORLD  VARIABLES  IN 
A  MODEL  -  ASSUMPTIONS  ARE  INHERENT  -  WHAT  ARE  THEY? 

.  CHALLENGE  -  SELECT  &  ADEQUATELY  TREAT  PERTINENT 
VARIABLES  IN  THE  QUESTION  TO  BE  ANSWERED 

.  CHECK  TO  SEE  IF  IT  IS  THE  RIGHT  TOOL 

.  MODEL  MUST  MATCH  THE  PHYSICS  OF  THE  ISSUE 
.  USE  HARD  THREAT.DATA  FOR  VARIABLES  THAT  ARE 
THREAT  SENSITIVE 

.  REPRESENTATION  OF  INTELLIGENCE  DATA  IN  THE  TOOL  MUST 
ADEQUATELY  SUPPORT  ADDRESSING  THE  CRITICAL  ISSUE 


.  UNDERSTAND  THE  PEDIGREE  OF  THE  TOOL 

.  SA-xx  or  MiG  -  zz  NAMEPLATE  -  DOES  NOT  ENSURE  FIDELITY 
.  WHAT  ASPECTS  OF  TOOL  HAVE  HIGH  FIDELITY? 


CONFIDENCE 


* 


UTS 


SYSTEM 

DATA, 

MEASUREMENTS 


COMPLETED  TEST 
HIGH  CONFIDENCE 
ANSWER  FOR  SPECIFIC 
CONDITION  CHECKED 


CHECK  MATH 

MODEL 

CONFIRM 

-  SOURCE  DATA 

-  SCHEMATICS 

-  TEST  DATA 


TARGET  ENGAGEMENT 


TARGET  ENGAGEMENT 


MISSILE 


-  FREQUENCY 
-PULSE 


SUBSYSTEM 


DATA 


Degrees 


SYSTEMRESPONSEDATA 


Hard 

3.5 


3 

2.5 
2 

1.5 

1 

0.5 

0 
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EC  EFFECTIVENESS  ASSESSMENTS 


.  HIGH  DEGREE  OF  COMPLEXITY  -  NUMEROUS  VARIABLES 
.  UNCERTAINTY  IN  INPUT  DATA 

.  LIMITATIONS  &  ASSUMPTIONS  IN  MODELS/TOOLS 


EC  TOOLS  DO  NOT  PROVIDE  ANSWERS 

EC  TOOLS  PROVIDE  INSIGHT  TO  INFORMED  ANALYSTS  IF  THE  TOOL, 
THE  INPUT  DATA,  AND  CONSTRAINTS  ARE  UNDERSTOOD 


